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(g) Automated software installation and operating environment configuration on a computer system. 

@ A boot device, a local or remote install media, 
and a local or remote storage device are pro- 
vided to a computer system. The boot device 
comprises an install media locator and starter 
module. The local or remote install media com- 
prises an install set up and control module and 
an Install module. The local or remote storage 
device comprises a defaulted or a customized 
collection of installation files. The defaul- 
ted/customized collection of install files conrv 
prise a classification rules file, a number of 
pre-install dass dass script files, a number of 
install dass parameter files, and a number of 
post-install dass script ffles. Together, these 
elements cooperate to automatically install 
software products on the computer system, and 
configure the operating environment of the 
computer system. 
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BACKGROUND OF THE INVENTION 
1. Field of the Invention: 

The present invention relates to the field of com- s 
puter systems, in particular, microprocessor based 
computer systems connected as a networlc. l\4ore 
specifically, the present invention relates to installing 
software products and configuring operating environ- 
ments on these computer systems. 



2. Background: 

As cost performance of microprocessor based 
computer systems and networic technology continues is 
to improve, thetr popularity continues to increase. 
However, before each of these powerful low cost 
computer systems can be put to productive use, typ- 
ically a slate of software products including an oper- 
ating system has to be installed on the computer sys- 20 
tem, and the operating environment has to be prop- 
erly configured. Both the typical slate of software 
products that get installed and the number of operat- 
ing environment configuration decisions that have to 
be made continue to grow with the power and capaci- 25 
ty of these low cost computer systems. Increasingly, 
it is not uncommon to find organizations having to in- 
stall a large number of software products and config- 
ure operating environments on tens, hundreds, or 
even thousands of machines. While the installed soft- 30 
ware and the operating environments are not uniform 
across all machines within the organization, they tend 
to be substantially similar within a class of machines, 
such as accounting's worlcstations or engineering's 
workstations. 

35 

one common solution to the problem is to have 
a typical slate of software products preinstalied and 
the operating environment pre-oonf Igured In a typical 
configuration at the factory. Experience has shown 
that this approach is satisfactory only to a minority 40 
number of users. The majority of users find them^ 
selves to be atypical and having to reinstall the soft- 
ware products and reconfigure the operating environ- 
ment in order to meet their needs. Additionally, the 
approach is costly to the manufacturers. Itforces ear- 45 
lier cutoff of software development. When changes to 
one or more of the software products are necessary, 
existing inventories in the distribution channels will 
have to be recalled, their software pnDducts reinstal- 
led with the latest revisions, and their operating en- so 
vinonnients reconfigured taWng into account-tha lat-tr:. . 
est revisions. Furthermore, the factory preinstall ap- 
proach really does not address the need of system 
administrators who have to install software products 
and configure operating environments of a class of 55 
similar machines. 

Thus, it is desirable to automate software instal- 
lation and operating environment configuration on 



computer systems, in particular, microprocessor 
based computer systems connected in a network. It 
is further desirable if automated software installation 
and operating environment configuration can over- 
come the manufacturing disadvantages of thefactory 
pre-install approach. It is further desirable if the 
needs of system administrators who have to install 
software products and configure operating environ- 
ments for classes of similar machines can be ad- 
dressed. As will be disclosed, the method and appa- 
ratus of the present invention for automatically instal- 
ling software products and configuring operating en- 
vironment on a computer system achieves the above 
described desired results. 

SUMMARY OF THE INVENTION 

A method and apparatus for automatically Instal- 
ling software products and configuring operating en- 
vironment on a computer system is disclosed. The 
method and apparatus of the present Invention over- 
comes the disadvantages of the factory preinstall ap- 
proach to software installation and operating environ- 
ment configuration. The present inventfon allows sys- 
tem administrator to automatically install software 
products and configure operating environment by ma- 
chine class. The present invention has particular ap- 
plication to microprocessor based computer systems 
connected in a network. 

Under the present invention, a boot device, a lo- 
cal or remote install nriedia and a local or remote stor- 
age device are provided to a computer system. The 
boot device comprises an install media locator and 
starter module. The local or remote install media com- 
prises an install set up and control module and an in- 
stall module. The local or remote storage device com- 
prises a defaulted or a customized collection of instal- 
lation files. The defaulted/customized collection of In- 
stallation files comprises a classification rules file, a 
number of pre-install class script files, a number of in- 
stall dass parameters file, and a number of post- 
install dass script files. Together, these elements co- 
operate to automatically install software products on 
the computer system, and configure the operating en- 
vironment of the computer system. 

The install media locator and starter module is 
loaded Into the memory of the computer system and 
given control as part of the computer system's boot 
up process. The install media locator and starter mod- 
ule is used to locate a local or a remote media, and 
starts up the local/remote instaH set up and control 
module stored on the located local/remote media. The 
local/remote install set up and contrd module is used 
to determine at least a pre-install dass, or an install 
class, or a post-install class for the computer system. 
The local/remote install set up and control module 
makes the dass determinations based on the dassi- 
f ication rules stored in the defaulted/customized das- 
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sification rules file. Additionally, the local/remote in- 
stall set up and control module is used to start the cor- 
responding defaulted/customized pre-lnstall class 
script file rf a pre-install dass is determined, the lo- 
cal/remote install module if an install dass is deter- 5 
mined, and the corresponding defaulted/customized 
post-install dass script file if a post-install class is de- 
termined. 

The defaulted/customized pre-install dass script 
files are used to perform pre-installation tasks for the 10 
corresponding pre-install classes. The local/remote 
install module is used to install software products and 
configure the operating environment of the computer 
system based on the installation parameters stored in 
the corresponding defaulted/customized install dass is 
parameters file of the determined installation dass. 
The defaulted/customized post-install dass script 
files are used to perform post-installation tasks for 
the corresponding post-install dasses. 

Additionally, in the presently preferred embodi- 20 
ment, the defaulted/customized install class parame- 
ter file for an install dass may be dynamically derived 
by a defaulted/customized pre-install class script file. 
The local/remote install set up and control module de- 
termines whether the defaulted/customized install 25 
class parameter file for an install class is to be dynam- 
ically derived or not, and the defaulted/customized 
pre-install class script file that will do the derivation. . 
based on the rules in the defaulted/customized das- 
sif ication rules file. The local/remote install set up and 30 
control module also controls the naming of the de- 
rived install dass parameters file. 



BRIEF DESCRIPTION OF THE DRAWINGS 
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The objects, features, and advantages of the 
present invention will be apparent from the following 
detailed description of the presently preferred and al- 
ternate embodiments of the invention with references 
to the drawings in which: 40 

Figure 1 illustrates an exemplary computer sys^ 
tem incorporated with the teachings of the present in- 
vention. ' 

Figure 2 illustrates the contents of the boot de- 
vice, the local/remote install media, and the local/re- 45 
mote storage devices under the present invention. 

Figure 3 fliustrates the operation flow of the in- 
stall media locator and starter module of the present 
invention. 

Figure 4 illustrates one embodiment of the install 50 
media locator and starter modute-of the present in- w*-- vi^v 
vention. 

Figure 5 Olustrates the operation flow of the lo- 
cal/remote install set up and control module of the 
present invention. 55 

Figure 6 illustrates one embodiment of the lo- 
cal/remote install set up and control module of the 
present invention. 



Figure 7 illustrates exemplary probe functions, 
corresponding environment variables and compari- 
son functions for the local/remote install set up and 
control module of Figure 6. 

Figure 8 illustrates an exemplary dassification 
rules file of a local/remote collection of installation 
files. 

Figures 9a - 9b illustrate an exemplary pre-in- 
stall class script file of a local/remote collection of in- 
stallation files. 

Figure 10 illustrates an exemplary install dass 
parameters file of a local/remote collection of instal- 
lation files. 

Figure 11 illustrates an exemplary post-install 
class script file of a local/remote collectbn of installa- 
tion files. 

DETAILED DESCRIPTION PRESENTLY 
PREFERRED AND ALTERNATE EMBODIMENTS 

A method and apparatus for automatically instal- 
ling software products and configuring operating en- 
vironment on a computer system is disdosed. The 
method and apparatus of the present invention over- 
comes the disadvantages of the factory preinstall ap- 
proach to software installation and operating environ- 
ment configuration. The present invention allows sys- 
tem administrator to automatically install software 
products and configure operating environment by ma- 
chine dass. The present invention has particular ap- 
plication to microprocessor based computer systems 
connected in a network. In the following description 
for purposes of explanation, specific numbers, mate- 
rials and configurations are set forth in order to pro- 
vide a thorough understanding of the present inven- 
tion. However, it will be apparent to one skilled in the 
art that the present invention may be pradiced with- 
out the spedf ic details, in other instances, well known 
systems are shown in diagrammatical or block dia- 
gram form in order not to obscure the present inven- 
tion* unnecessarily. 

Referring now to Figures 1, a block diagram illus- 
trating an exemplary computer system incorporated 
with the teachings of the present invention is shown. 
Shown is an exemplary computer system 10 compris- 
ing a central processing unit (CPU) 12, a memory 14, 
and an I/O module 16. Additionally, the exemplary 
computer system 1 0 also comprises a number of user 
input /output devices 18, a boot device 20, a local in- 
stall media 22, and a number of storage devices 24. 
The €P(J 12 is coupled to the memory 14>and the I/O 
module 16. The user input/output devices 18, the 
boot device 20. the install media 22, and the storage 
devices 24 are also coupled to the I/O module 1 6. The 
I/O module 16 in turn is coupled to a network 26, 
through which a remote install media 22' and a num- 
ber of remote storage devices 24' are accessible to 
the exemplary computer system 10. 
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Except for the manner they are used to practice 
the present invention, the CPU 12, the memory 14, 
the I/O module 16, the user Input/output devices 18, 
the boot device 20, the local/remote install media, 22 
and 22', the local/remote storage devices. 24 and 24', i 
and the network 26, are intended to represent a broad 
category of these hardware elements found In most 
computer systems. The constitutions and basic func- 
tions of these elements are well known and will not be 
otherwise further described here. Thecontents of the n 
boot device 20, the local/remote install media, 22 and 
22', and the local/remote storage devices, 24 and 24', 
and the manner in which these contents cooperate 
with each other, will be described in further detail with 
references to the remaining figures. a 

While the present invention is being described 
with an exemplary computer system 10 having ac- 
cesses to both local and remote Install media, 22 and 
22', as well as local and remote storage devices, 24 
and 24\ based on the descriptions to follow, it will be 20 
appreciated that the present invention may be prac- 
ticed with the computer system having access to elth- 
erlocal or remote install media, and, either local or re- 
mote storage devices. 

Referring now to Figure 2, a block diagram illus- 25 
trating the content of the boot device, the local/re- 
mote install media, and the local/remote storage de- 
vices is shown. The boot device 20 comprises an In- 
stall media locator and starter module 28. The lo- 
cal/remote install media, 22 or 22', comprises an in- 30 
stall set up and control module, 30 or 30', and an in- 
stall module. 32 or 32'. The local/remote storage de- 
vices. 24 or 24', comprise a collection of installation 
files, 34 or 34', including a classification rules file, 36 
or 36', a number of pre-lnstall class script files, 38 or 35 
38', a number of install class parameters files, 40 or 
40'. and a number of post-install class script files, 42 
or 42'. The pre-install class script files, 38 or 38', and 
the post-install dass script files. 42 or 42' are execu- 
table flies. ^ 

In the presently preferred embodiment, the local 
collection of installation files 34 is the defaulted col- 
lection, whereas the remote collection of installation 
files 34' is the customized collection. While having a 
local collection of Installation files 34 is preferred, it 4S 
will be appreciated that the present invention may 
nevertheless be practiced without it Additionally, 
while for ease of understanding, the present invention 
is being described with the defaulted/customized col- 
lection of Installation files, 34 or 34'. being located on so 
local/^ote storage devices. 24 or-24', it wiij be -ap- 
preciated that the defaulted/customized collection of 
installation files. 34 or 34', may be located on the lo- 
cal/remote install media. 22 or 22', respectively. In 
fact, under the presently preferred embodiment, the 55 
defaulted collection of Installation files 34 is located 
on the local install media 22. Similariy, while the pres- 
ent invention is being described with the local install 



module 32 being located on the install media 22, it will 
be appreciated that the local install module 32 may be 
located on the boot device 20. Furthermore, while the 
present invention is being described with the pre-in- 
stall and post-install dass script files, 38 or 38' and 42 
or 42', as executable files, it will be appreciated that 
the present invention may be practiced with non- 
executable pre-install and post-install class script 
files having tokens that can cause equivalent func- 
tions to be accomplished. 

Continuing to refer to Figure 2, the install media 
locator and starter module 28 is loaded into the mem- 
ory of the computer system and given control as part 
of the computer system's boot up process. The install 
media locator and starter module 28 is used to locate 
a local or a renrote media, 22 or 22', and starts up the 
local/remote install set up and control module, 30 or 
30', on the local/remote media, 22 or 22'. The local/re- 
mote install set up and control module, 30 or 30', is 
used to determine at least a pre-install dass or an in- 
stall class or a post-install dass for the computer sys- 
tem. The local/remote install set up and control mod- 
ule, 30 or 30', makes the dass determinations based 
on the classification rules stored in the defaulted/cus- 
tomized dassif ication rules file, 36 or 36'. Additional- 
ly, the local/rennote install set up and control module, 
30 or 30', is used to start the corresponding default- 
ed/customized pre-install class script file, 38 or 38', if 
a pre-lnstall dass is determined, the local/remote in- 
stall module, 32 or 32', if an install class is deter- 
mined, and the corresponding defaulted/customized 
post-install class script file, 42 or 42', if a post-install 
class is determined. The local/remote install module, 
32 or 32', Is used to install software products and con- 
figure the operating environment of the computer 
system. The local/remote install module, 32 or 32', In- 
stalls the software products and configure the oper- 
ating environment based on the installation parame- 
ters stored in the corresponding defaulted/custom- 
ized install dass parameters fie, 40 or 40', of the de- 
termined Installation class. The defaulted/customized 
pre-install class and post-install dass script files, 38 
or 38', and. 42 or 42'. are used to perform pre-lnstal- 
lation and post-installation tasks respectively. 

While the defaulted/customized pre-install class 
and post-install dass script files. 38 or 38', and. 42 or 
42', are typically used to perform pre-lnstall atlon and 
post-Installation tasks, and the local/remote install 
module , 32 or 32', is used to install the software 
products and configure the operating environment, it 
wiH be appredated thatftt^e present invention may be 
practiced with either the pre-install dass script file, 
38 or 38', or the post-install dass script file, 42 or 42', 
performing the automatic install and configuration! 
without involving the install module, 32 or 32', at all! 
Thafs why a computer system may have as little as 
only one classification determined by the automatic 
install set up and control module, 30 or 30', and the 
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pre-install script file, 38 or 38\ the install module, 30 
and 30\ and the post-install script file, 40 or 40\ are 
invoked only if corresponding pre-install, install, and 
post-install classes are determined. 

In the presently preferred embodiment, the lo- 
cal/remote install module, 30 or 32', is also used to 
heuristically determine a number of critical install 
parameters, if they are not specified in the corre- 
sponding defaulted/customized install class parame- 
ters file, 40 or 40', of the determined Installation class. 
For example, if the swap size is not specified, the 
swap size for a stand alone system is set to be one 
multiple of the memory of the system, whereas, the 
swap size for a server is set to be another multiple of 
the memory of the system. In either case, the swap 
size must also exceeds certain predetermined mini- 
mum, but at the same time not greater than certain 
predetermined maximum. It will be appreciated that 
what constitutes critical install parameters and the 
manner they should be heuristically determined are 
application dependent. 

Additionally, in the presently preferred embodi- 
ment, the defaulted/customized install class parame- 
ter file, 40 or 40', for an install class may be dynami- 
cally derived by a defaulted/customized pre-install 
class script file, 38 or 38'. The local/remote install set 
up and control module, 30 or 30', determines whether 
the defaulted/customized install class parameter file, 
40 or 40*. for an install class is to be dynamically de- 
rived or not, and the defaulted/customized pre-install 
class script file, 38 or 38', that will do the derivation, 
based on the rules in the defaulted/customized clas- 
sification rules file, 36 or 36'. The local/remote install 
set up and control module, 30 or 30', also controls the 
naming of the derived install dass parameters file, 40 
or 40'. 

Except for the manner, the local/remote install 
module, 32 or 32', cooperates with the other ele- 
ments, and the application dependent manner for 
heuristically determining critical install parameters, 
the local/remote Install module, 32 or 32'. is Intended 
to represent a broad category of install procedures 
found in many computer systems. Its constitutions 
and basic functions are well known, and therefore will 
not be otherwise described in further detail. Each of 
the other elements, 28. 30 and 30'. 34 - 42. and 34' - 
42', and the manner they cooperate with one another, 
will be described in further detail below with referenc- 
es to the remaining figures. 

Referring now to Figures 3, a block diagram illus- 
tratitig' the preferted cperatton fiow of the instaU me-- 
dia locator and starter module is shown. Upon given 
control, the install media locator and starter module 
probes for remote install media available through the 
network, block 46. If a remote install media is located 
through the network, branch 48a, the install media lo- 
cator and starter module starts up and transfers con- 
trol to the install set up and control module in the re- 
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mote media, block 50. On the other hand, if a remote 
install media is not located through the network, 
branch 48b, the install media locator and starter mod- 
ule probes for locally available install media, block 52. 

5 If a local install media is located, branch 54a, the in- 
stall media locator and starter module starts up and 
transfers control to the install set up and control mod- 
ule in the local Install media, block 56. If a local install 
media is also not found, branch 54b, the install media 

10 locator and starter module terminates, preferably 
with error messages describing the problem and sug- 
gesting corrective actions. It will be appreciated that 
the present invention may be practiced with the install 
media locator and starter module probing for a local 

15 install media first. 

Additionally, in either case, block 50 or 56, the in- 
stall media locator and starter module informs the lo- 
cated remote/local Install set up and control module 
that it is being started by an install media locator and 

20 starter module. Furthermore, the install media loca- 
tor and starter module provides its own location to the 
located remote/local install setup and control module. 

Referring now to Figure 4, a block diagram illus- 
trating one embodiment of the install media locator 

25 and starter module is shown. In this embodiment, the 
install media locator and starter module 28 comprises 
a UNIX® kernel 58 (UNIX is a registered trademark 
of UNIX System Laboratories), a number of initializa- 
tion related programs 59, a UNIX® Shell program 60, 

30 a set of UNIX® system reconfiguration files 62, and 
an install media locator and starter routine 64 imple- 
mented in Shell having probing and starting logic as 
described in Figure 3. In this emt>odiment, the kernel 
58 Is first loaded into memory and given control, when 

35 the computer system is booted. The kernel then 
starts the initialization and related processes 59, 
which in turn execute the system reconfiguration files 
62. After sufficient system start up and reconfigura- 
tion processing has been performed to support the 

40 install media locator and starter routine 64, the sys- 
tem reconfiguration files 62 start the install media and 
locator and starter routine 64. 

Under this embodiment, the local and remote in- 
stall media are identified with predetermined means 

45 appropriate for the media. For local install media, 
such as a CDROM, the identifier comprises a prede- 
termined character string in the machine readable 
media label. For remote media, the identifier is an en- 
try in the "bootparams" database accessed via a pro- 

50 gram designed to use that protocol. The install media 

^ . locator and starter routine 64assum8S'tteitocated re- 
mote/local install media is a bootable media, and 
starts the located remote/local install set up and con- 
trol module by rebooting the located remote/local in- 

55 Stall media. The install media locator and starter rou- 
tine 64 further assumes that the located remote/local 
install set up and control module may also be used for 
other purposes, such as manual installs or mainte- 

5 
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nance, and provides the located renrtote/local install 
set up and control module with a predetermined char- 
acter string, such as "FD = <boot device>" or "install", 
to inform the remote/local install set up and control 
module of the fact that it is being started by an install s 
media locator and starter module 64 for the purpose 
of performing an auto install and operating environ- 
ment configuration. The predetermined character 
strings are provided as part of the reboot arguments. 

In addition, since the boot device comprising the io 
install media locator and starter module 28 is often 
assumed to be the main system disk where the oper- 
ating system software is to be installed, it Is conve- 
nient and useful for the located remote/local instal set 
up and control module to be informed of which disk is 
the install media locator and starter module was lo- 
cated on. Thus, the install media locator and starter 
routine 64 also provides the located remote/local in- 
stall set up and control module with the major and mi- 
nor number of the boot device comprising the install 20 
media locator and starter module 28, as part of the re- 
boot arguments. 

Referring now to Figure 5. a block diagram Illus- 
trating the operating flow of the local/remote install 
set up and control module Is shown. Upon given con- 25 
trol, the local/remote install set up and control module 
probes for customized collection of installation files, 
block 68. If a customized collection of Installation files 
is found, branch 70a, the local/remote install set up 
and control module selects the located customized 30 
collection of installation files. Otherwise, the local/re- 
mote install set up and control module selects the de- 
faulted collectfon of installation file, block 74. 

Upon selecting either the defaulted or custom- 
ized collection of installation files, the install set up 35 
and control module probes for system configuration 
Information, block 76. The install set up and control 
module then classifies the computer system, assign- 
ing at least a pre-lnstall class, an install class, or a 
post-Install class, based on the system configuration 40 
information received, and using the classification 
rules in the classification rules file in the selected col- 
lection of Installation files, block 78. Additionally, if the 
computer system is to be assigned an install class, 
and the corresponding install class parameters file is 45 
to be dynamically derived by a pre-install class script 
file, the install set up and control module names the 
install class arbitrarily. A computer system with an ar- 
bitrarily named install class having a dynamically de- 
rived install class parameters file, by definition, al- so 
ways has a pre-install class. ... - 

If a pre-lnstall class is assigned, branch 80a, the 
install set up and control module then starts the cor- 
responding pre-install dass script file in the selected 
collection of installation files, block 82. If the pre-ln- 55 
stall script file is to derive an install class parameter 
file, the install set up and control module provides the 
pre-install script file with the name of the assigned in- 

6 



stall class. If no pre-install class is assigned or upon 
returning from the pre-install class script file, the in- 
stall set up and control module determines if an install 
class is assigned, block 83. 

If a pre-install class is assigned, branch 83a, the 
Install set up and control module then starts the Install 
module providing it with the name of the assigned in- 
stall class, block 84. As described earlier, the install 
module installs software products and configures the 
operating environment of the computer system in ac- 
cordance to the corresponding (derived) default- 
ed/customized install class parameters file of the de- 
termined install class, heuristically determining the 
unspecified critical install parameters If necessary. If 
no install class is assigned or upon returning from the 
Install module, the install set up and control module 
determines if a post-install class is assigned, block 
86. 

If a post-install class is assigned, branch 86a, the 
install set up and control module then starts the cor- 
responding post-Install class script file of the post- 
install class determined. If no post-install class Is as- 
signed, branch 84b, or upon returning from the start- 
ed post-install class script file, the install set up and 
control module terminates. 

Referring now to Figures 6 and 7, two block dia- 
grams illustrating one embodiment of the local/re- 
mote install set up and control module is shown. In 
this embodiment, the local/remote Install setup and 
control module, 30 or 30', comprises a UNIX® kernel 
90, a number of initialization related programs 91, a 
UNIX® Shell program 92, a set of UNIX® reconfigur- 
ation files 94. an install set up and control routine 96 
implemented in Shell having probing and starting log- 
ic as described in Figure 5. a number of probe func- 
tions 98, and a number of comparison functions 100. 
The results of the probe functions 98 are saved in en- 
vironment variables. A number of exemplary probe 
functions 98. and their corresponding environment 
variables 102. and comparison functions 100 are 
shown in Figure 7: 

Still referring to Figure 6, as described earlier, 
the local/remote install set up and control module, 30 
or 30'. is started by the install media locator and star- 
ter module by rebooting the computer system off the 
located local/remote Install media. The kernel 90 is 
loaded into memory and given control, when the com- 
puter system is rebooted off the located local/remote 
install media. The kernel 90 then starts the initializa- 
tion and related processes 91 , which In turn starts the 
reconfiguration files 94. After sufficient system start ' < 
up and reconfiguration processing has been per- 
formed to support the install set up and control rou- 
tine 96. the reconfiguration files 94 start the install set 
up and control routine 96. The install set up and con- 
trol routine then assigns at least a pre-install dass, or 
an install dass, era post-installed dass, as described 
earlier, using the probe and comparison functfcins. 98 
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and 100. Upon determining the various classes, the 
install set up and control routine 96 then selectively in- 
vokes the defaulted/customized pre-install script file, 
the install module, and the defaulted/customized 
post-install script files. 

Referring now to Figures 8 - 12, four block dia- 
grams illustrating an exemplary classification rules 
file, an exemplary pre-install dass script file, an ex- 
emplary install class parameters file, and an exem- 
plary post-install class file are shown. Figure 8 illus- 
trates an exemplary classification rules file, 36 or 36', 
comprising a number of exemplary rules, 104a - 
104g. Each exemplary rule. 104a, .... or 104g. com- 
prises a number of configuration characteristics 
matching criteria, and at least one exemplary pre-in- 
stall class, or an exemplary install class, or an exem- 
plary post-install class. For this exemplary classifica- 
tion rules file, 36 or 36\ the pre-lnstall, install, and 
post-tnstall classes are specified in order at the end 
of a rule. 1 04a - 1 04g. Additionally, the character de- 
notes that the computer system with the matching 
configuration characteristics does not have a pre-in- 
stall. install, or post-install class, and the charac- 
ter . used only for install class, denotes that the in- 
stall dass parameters file is to be derived by the pre- 
instal dass script file for the computer system with 
the iriatching configuration characteristics. For exam- 
ples, the character before the exemplary install 
classes •dass_2x104", "dass_1x207_t3". and 
•clas»_tO4_207* in exemplary rules 104a - 104c de- 
notes that computer systems matching the criteria of 
any one of these rules do not have pre-install classes, 
and the character after the exemplary pre- install 
dassas •deove_dass2x104", "derive_dass_1x207'', 
■denve,class_104_207" and "derive_dass_104_207" 
in exetripiary riies 104d - 104g denotes that computer 
systems matching the criteria of any one of these 
rules are to have their install class parameters files 
derived 

FlQore 9 iDustrates an exemplary pre-install dass 
script f<e. 38 or 38', comprising a number of exam-' 
plary statements for performing various exemplary 
pre-instaBation tasks. In particular, the exemplary 
pre-install dass script file. 38 or 38', comprises a 
number of exemplary statements 106 for performing 
exemplary 'German" and "French" localizations for 
the operating system and windows to be installed. 
Figure 10 illustrates an exemplary install dass para- 
meters file. 40 or 40', comprising a number of exenn- 
plary Install parameters for the exemplary install 
class, suchi^a&i^System^Type" i>eing "Standalone"v 
"Clusters" to be assigned being "SUNWCreq" and 
"SUNWCadm", and "Packages" to be installed being 
"SUNWesu", "SUNWhea", and "SUNWinst". Lastly. 
Figure 11 illustrates an exemplary post-install dass 
script file, 42 or 42', comprising a number of exenrv 
plary statements for performing various exemplary 
post-installation tasks. In particular, the exemplary 



post-install dass script file, 42 or 42'. comprises a 
number of exemplary statements 108 for reestablish- 
ing the search path to the compilers. 

While the present invention has been described 

5 in terms of presently preferred and alternate embodi- 
ments, those skilled in the art will recognize that the 
invention is not limited to the embodiments described. 
The method and apparatus of the present invention 
can be practiced with modification and alteration 

10 within the spirit and scope of the appended daims. 
The description is thus to be reganjed as illustrative 
instead of limiting on the present invention. 



IS Claims 

1 . In a computer system, a method for automatically 
installing a plurality of software products on said 
computer system and configuring said computer 

20 system's operating environment, said method 

comprising the steps of: 

a) booting an install media locator and starter 
module from a boot device into said computer 
system's memory, and transferring control to 

25 said install media locator and starter module 

booted into said memory; 

b) locating an install media comprising an au- 
tomatic in5:t^ll set up and control module, and 
transferring control to said automatic install 

30 set up and control module, with said install 

media locator and starter module booted into 
said memory; 

c) locating a collection of installation files 
comprising a classification rules file with sakj 

35 automatic install set up and control module; 

d) determining at least one classification for 
said computer system with said automatic in- 
stall set up and control module using said lo- 
cated dassif ication rules file; and 

40 e) installing said plurality of software products 

on sard computer system, and configuring 
said computer system's operating environ- 
ment automatically under the control of sakl 
automatic install setup and control module us- 

45 ing said at least one dassif ication deter- 

mined. 

2. The method as set forth in daim 1 , wherein, 

said install media locator and starter mod- 
50 ule comprises an operating system with minimal 

' - functk)ns, a plurality of inftialfzatioHi^and:.'related 
processes, a command-like language interpreter, 
a set of system reconfiguration files, and an in- 
stall media locator and starter routine; 
55 said step a) comprises the steps of: 

a.1) booting said operating system into sakj 
memory, and transferring control to said oper- 
ating system booted into said menrK>ry; 
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a.2) loading said initialization and related 
processes into memory, and starting execu- 
tion of said initialization and related processes 
under the control of said operating system 
booted into said memory; 5 
a.3) loading said system reconfiguration files 
into said memory and starting execution of 
said system reconfiguration files under the 
control of said operating system and said 
command-like language interpreter; and io 
a.4) loading said install media locator and 
starter routine into said memory and starting 
execution of said install media locator and 
starter routine under the control of said oper- 
ating system and said command-like Ian- 15 
guage interpreter. 

3. The method as set forth In daim 1, wherein, 

said located automatic install set up and 
control module in said step b) comprises an op- 20 
erating system with minimal functions, a plurality 
of initialization and related processes, a com- 
mand-like language Interpreter, a set of configur- 
ation files, an automatic install set up and control 
routine, a plurality of probe functions, and a plur- 25 
allty of compare functions; 

said control transfer in said step b) is ach- 
ieved by rebooting said automatic install set up 
and control module into said memory, and trans- 
ferring control to said automatic install set up con- 30 
trol module booted into said memory. 

4. The method as set forth In daim 1, wherein, 

said install media located in said step b) is 
a selected one of i) a local install media of said 35 
computer system and ii) a remote install media 
coupled to said computer system through a net- 
work; and 

said collection of installation files located 
in said step c) is a selected one of i) a defaulted 40 
collection of installation files and il) a customized 
collection of installation files, said defaulted col- 
lection of installation files being stored on a se- 
lected one of i) local storage means of said com- 
puter system and ii) a local install media coupled 45 
sakJ computer system, said customized collec- 
tion of installation files being stored in a selected 
one of i) remote storage means coupled to said 
computer system through a network, and ii) a re- 
mote install media coupled to said computer sys- 50 
tern through a network. ^ . 

5. The method as set forth in daim 1, wherein, 

said collection of installation files located 
in said step c) further comprises a plurality of pre- 
install script files corresponding to a plurality of 
pre-install dasses for performing pre-installation 
tasks; 



said at least one classification determined 
in said step d) comprises a pre-install class for 
said computer system; and 

said step e) comprises executing the pre- 
install script file corresponding to said deter- 
mined pre-install class under the control of sakJ 
automatic install set up and control module. 

6. The method as set forth in claim 5, wherein, 

said pre-installation tasks performed by 
said pre-install script file corresponding to sakJ 
determined pre-install dass comprise deriving an 
install class parameters file for an install class, 
said at least one classification determined in said 
step d) further comprising said install class; 

said step e) further comprises executing 
an install module using said derived install para- 
meters file under the control of said automatic in- 
stall set up and control module, a selected one of 
said boot device and said located install media in 
said step b) further comprising said install mod- 
ule. 

7. The method as set forth in claim 5, wherein, said 
pre-installation tasks performed by said pre-in- 
stall script file corresponding to said determined 
pre-install class comprise localization of said au- 
tomatic installation and configuration to be per- 
formed in said step e). 

8. The method as set forth in daim 1 , wherein, 

a selected one of said boot device and said 
install media located In said step b) further com- 
prises an install module; 

said collection of installation files located 
in said step c) further comprises a plurality of in- 
stall class parameters files corresponding to a 
plurality of install dasses; 

said at least one dassif ication determined 
in said step d) comprises an install class; and 

said step e) comprises executing said in- 
stall module using the install class parameters 
file corresponding to said determined install 
class under the control of said automatic install 
set up and control module. 

9. The method as set forth in claim 8, wherein, said 
install module in said step e) heuristically deter- 
mines critical install parameters unspecified in 
said install dass parameters file corresponding 
to said determined install dass, * <■ 

10. The method as set forth in daim 1 , wherein. 

said collection of installatk>n files located 
in said step c) further comprises a plurality of 
post-install script files corresponding to a plural- 
ity of post-install dasses; 

said step d) comprises determining a post- 
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install dass for said computer system with said 
automatic install set up and control module using 
said classrf ication rules file; and 

said step e) comprises executing the post- 
install script file corresponding to said deter- 5 
mined post-install class with said automatic in- 
stall set up and control module. 

11. In a computer system, an apparatus for automat- 
ically installing a plurality of software products on 10 
said computer system and configuring said com- 
puter system's operating environment said appa- 
ratus comprising: 

a) booting means coupled to said computer 
system's processor and memory comprising is 
an install media locator and starter module for 
booting said install media locator and starter 
module Into said memory, and transferring 
control to said install media locator and starter 
module booted into said memory; 20 

b) install media coupled to said computer sys- 
tem's processor and memory comprising an 
automatic install set up and control module for 
determining at least one classification for said 
computer system, said install media being lo- 25 
cated and said automatic install set up and 
control module being loaded into said memory 

and given control by said install media locator 
and starter module booted into said memory; 
and 30 

c) file subsystem means coupled to said com- 
puter system's processor and memory for 
storing a collection of installation files com- 
prising a classification rules file, said file sub- 
system means being located and said classi- 3S 
fication file being used to determine said at 
least one classification of said computer sys- 
tem by said automatic install set up and con- 
trol module loaded in said memory; 

said automatic install set up and control 40 
module- automatically causing said plurality of 
software products to be installed on said comput- 
er system and said computer system's operating 
environment to be configured under its control us- 
ing said at least one classification determined. 45 

12. The apparatus as set forth in daim 11 , wherein, 

said install media locator and starter mod- 
ule comprises an operating system with minimal 
functions, a plurality of initialization and related so 
processes, a command-like language tnterpreter, t 
a set of system reconfiguration files, and an in- 
stall media locator and starter routine; 

said booting means boots said install me- 
dia locator and starter module into said memory 55 
and gives it control by 

booting said operating system into 
said memory, and giving control to said operating 



system booted into said memory, 

loading said initialization and relat- 
ed processes into said memory and executing 
said loaded initialization and related processes 
under the control of said operating system, 

loading said system reconfigura- 
tion files into said memory and executing said 
loaded system reconfiguration files under the 
control of said operating system and said conr)- 
mand-like language interpreter, and 

loading said install media locator 
and starter routine into said memory and execut- 
ing said loaded install media locator and starter 
routine under the control of said operating system 
and said command-like language interpreter. 

13. The apparatus as set forth in claim 11, wherein, 

said located automatic install set up and 
control module comprises an operating system 
with minimal functions, a plurality of initialization 
and related processes, a command-like language 
interpreter, a set of configuration files, an auto- 
matic install set up and control routine, a plurality 
of probe functions, and a plurality of compare 
functions; 

said control transfer to said located auto- 
matic install set up and control module is ach- 
ieved by rebooting said automatic install set up 
and control module Into said memory, and trans- 
ferring control to said automatic install setup con- 
trol module booted into said memory. 

14. The apparatus as set forth in daim 11, wherein, 

said install media is a selected one of i) a 
local install media of said computer system and ii) 
a remote install media coupled to said computer 
system through a network; and 

said collection of installation files stored in 
said file subsystem means is a selected one of i) 
a defaulted collection of installation files, and ii) 
a customized collection of installation-files, said 
file subsystem means storing said defaulted col- 
lection of installation files being a selected one of 
i) local storage means of said computer system, 
and ii) a local install media coupled said computer 
system, said file subsystem means storing said 
customized collection of installation files being a 
selected one of i) remote storage means coupled 
said computer system through a network, and Ii) 
a remote install media coupled to said computer 
system through a network. - * » * • • 

15. The apparatus as set forth in daim 11, wherein, 

said collection of installation files stored in 
said file subsystem means further comprises a 
plurality of pre-install scriptf lies corresponding to 
a plurality of pre-install dasses for performing 
pre-installation tasks; 
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said at least one classification determined 
comprises a pre-install class for said computer 
system; and 

said automatic Installation and conflgura> 
tion caused by said automatic Install set up and s 
control module comprises executing the pre-in- 
stall script file corresponding to said determined 
pre-install dass under its control. 



comprises a post-install class; and 

said automatic installation and configura- 
tion caused by said automatic Install set up and 
control comprises executing the post-install 
script file corresponding to said determined post- 
install dass under its control. 



16. The apparatus as set forth in daim 15, wherein, io 

said pre-installation tasks performed by 
said pre-install script file corresponding to said 
determined pre-install class comprise driving an 
install dass parameters file for an install class, 
said at least one classification determined fur- is 
ther comprising said install class; 

sard automatic installation and configura- 
tion caused by said automatic install set up and 
control module comprises executing an install 
module using said derived install parameters file 20 
under its control, a selected one of said boot de- 
vice and said located install media further com- 
prising said install module. 

17. The apparatus as set forth in daim 15, wherein, 25 
said pre-installation tasks performed by said pre- 
instaSt script file corresponding to said deter- 
mined pre-install class comprise localiang said 
automatic installation and configuration. 

30 

18. The apparatus as set forth in daim 11, wherein, 

a selected one of said boot device and said 
instaO media further comprises an install module; 

ftOKj collection of installation files further 
ootnpnaes a plurality of install dass parameters 35 
f des corresponding to a plurality of Install class- 
es; 

saKl at least one dassif icatlon determined 
cocnpraes an install class; and 

fta«J automatic installation and conf igura- 40 
tion caused by said automatic install set up and 
oontrol modiie comprises executing said install 
module using the install class parameters file 
corresponding to said determined install dass 
under its control. 45 



19- The apparatus as set forth in daim 18. wherein, 
said install nrwdule heuristically determines criti- 
cal install parameters unspecified in said install 
dass parameter file corresponding to said deter- so 
mined«fnsta(f classi^ - r 

20. The apparatus as set forth in daim 11, wherein, 
said collection of installation files stored in 
said file subsystem means further comprises a 55 
plurality of post-install script files corresponding 
to a plurality of post-Install dasses; 

said at least one dassif icatlon determined 
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YES. 



CUSTOMIZED 
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FOUND 70a 



72 



SELECT CUSTOMIZED 
COLLECTION 



SELECT DEFAULTED 
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74 



76 



PROBE FOR SYSTEM 
CONFIGURATION 



78 




CLASSIFY SYSTEM ASSIGNING 
PRE-INSTALL. INSTALL. AND/OR, 
POST-INSTALL CLASSES 



RUN PRE-INSTALL 
CLASS SCRIPT FILE 



82 



84 



INVOKE INSTALL MODULE 



88 



RUN POST-INSTALL 
CLASS SCRIPT FILE 



Figure 5 
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CLASSIFICATION RULES FILE 



# common: 2x104 disks 

karch sun4c && disksize c0t3d0s0 40-107 && disksize cOtldOsO \ 
l(|4a ^ 40-107 && nimidisks 2 - class_2xl04 finish.XXX 

# common: 1x207 disks 

karch sun4c && disksize cOtSdOsO 107-210 && numdisks 1 \ 
Iflb'^ - class_lx207_t3 finish^XXX 

# common: 1x104 & 1x207 disks 

karch sun4c && disksize cOtSdOsO 40-107 && disksize cOtldOsO \ 
lp4c ^ 107-210 && numdisks 2 • class.104^207 finish_XXX 

######### OR, using derived profiles ######################### 

# common: 2x104 disks 

disksize c0t3d0s0 40-107 && disksize cOldOsO 40-107 && \ 
lj)4d/ numdisks 2 derive_class_2xl04 = finish_XXX 

# common: 1x207 disks 
totaldisk 107-210 && numdisks 1 \ 

)4e / derive_class_lx207 = finish^XXX 

# common: 1x104 & 1x207 disks 

disksize c0t3d0s0 40-107 && disksize cOtldOsO 107-210 && \ 
l<>4f/ numdisks 2 derive_class_104_207 = finish.XXX 

disksize cOtldOsO 40-107 && disksize c0t3d0s0 107-210 && \ 
1 )4g ^ numdisks 2 derive_class_104_207 = finish.XXX 



Figure 8 
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Figure 9a ssdrss 

PRE-INSTALL CLASS SCRIPT FILE X 



«############ functions ##«########### 
bailout 0 ( 

echo 

echo 

echo 

echo "type <retum> to continue" 
read ans 
exit 1 

) 

############# MAIN Main main ############## 

# from SI DISKLIST, get the names of the disks 
if [ ! "${SI_DISKLIST}" ] ; then 

bailout "$(0} : SI_DISKLIST not set" 

fi 

# ASSUME just two disks, could verify via SI_NUMDISKS 

first=*expr ${SI DISKLIST) : •\(c[0-9]*t*[0-9]*d[0-9]*\),.*'^ 
seconds expr ${SI_DISKLIST) : •c[0-9]*t*[0-9]*d[0-9]*,\(.*\),** 
if [ ! ${first) ] ; then 

bailout "${myname} : cannot find first disk, 

SI_DISKLIST: ${SI_DISKLIST)" 

fi 

if [ ! ${second) ] ; then 

bailout "${myname) : cannot find 2nd disk, 
SI_DISKLIST: ${SI_DISKLIST}" 

fi 

if t "$(first)" = cOtSdO ] ; then 
ROOT=${first) 
USR=$ (second) 
elif [ "${second)" = cOtSdO ] ; then 
ROOT=$ (second) 
USR=$(fiist} 

else 

ROOT=$(first) 
USRs${second) 

fi 

cat « ZZZ » $(PROFILE) 
install.type Initial.install 
system.type Standalone 

fileeys ${ROOT)sO 16 / ufs ^ ^c- ■ ■ 
filesys ${ROOT)sl 50- swap swap 
filesys ${ROOT) s5 10- /opt ufs 

filesys $(USR)s2 90- /usr ufs 

cluster SUNWOuser 



2ZZ continued in Figure 9d 
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continued from Figure 9a 




# add the localization packages to the profile 
# 

# This Ust could come from a file and/or be calculated some way 

# perhaps by looking at the keyboard type. 

# In this example both the os and windows localizations are added 

# for German (de) and French (fr) 
Ipkgs-^cat «ZZZ 
SUNWdeos 

SUNWdeow , 
SUNWfros 
SUNWfrow 

zzzr 



for p in ${lpkgs} ; do 

echo "adding localization package: ${p}" . 
echo "package ${p) add" » ${PROPILE} 

done 



# for log 



38 OR 38" 



Figure 9b 
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INSTALL CLASS PARAMETERS FILE 



INSTALL TYPE 


INITIAL_INSTALL 


SYSTEM TYPE 


STANDALONE 


FILESYS 


/DEV/DSPC/C0T3D0S0 16/UFS 


FILESYS 


C0T3D0S1 33 SWAP SWAP 


FILESYS 


/DEV/DSK/C0T3D0S6 40- /USR UFS 


CLUSTER 


SUNWCreq 


CLUSTER 


SUNWCadm 


PACKAGE 


SUNWesu 


PACKAGE 


SUNWhea 


PACKAGE 


SUNWinst 


• 




• 




• 





Figure 10 
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POST-INSTALL CLASS SCRIPT FILE /^ OR 42' 



set -X 



If 

# set vfstab additions 
# 

CSERVER='infideH 11" 
# 

CPATH=^(cd/net/${CSERVER)/export/mars/sunpro; /bill/Is J \ 
read one rest ; echo $one T 

I 108 

echo "DDD: CPATH is: ${CPATH)" 

mkdir /a/usr/dist 
mkdir /a/opt 
mkdir /a/opt/SUNWSpro 

cat «XXX» /a/etc/vfstab 

*(CS>ERVER} : /export/mars/sunpro/2.0.1/SUNWsDro 
$fCSERVFR» -/^P'^pNWSpronfs-yesro 

${CSERVER} :/export/mars/openwinV3.1/alpha3.1 - /usr/openwin nfs 
XXX ° 



# add root password hands off 

tl5^A^**wuw°f ""^^^ Of Shadow 

sed /^Toot'Jd' /a/etc/shadow > /tmp/tl 

^'^P/" > Wt2 

mv/tmp/t2 /a/etc/shadow 
chmod 400 /a/etc/shadow 
rm /tmp/tl 

# twiddle the sysIDtooLstate file 

mv /«/etc/.sysIDtool.state > /tmp/t3 
mv/tmp/t3 /a/etc/ .sysIDtooLstate.. 

echo "finished with finish" 

Figure 11 
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